K
yphosis is a spine deformity in the sagittal plane that is associated with clinical and cosmetic complaints. Clinical problems caused by hyperkyphosis in young patients are mostly psychosocial and selfesteem issues related to self-image. In older patients, there are, however, other issues such as disk degeneration, low back pain, and atrophy of antigravity back muscles, including the erector spinae, and mechanical issues and depression fractures may occur due to the loss of bone mineral density. [1] [2] [3] Scheuermann kyphosis is a typical disease during the adolescent period comprising vertebral endplate irregularity accompanied by wedging exceeding 58 in the Schmorl nodes and apical sequential vertebrae. 4, 5 In sharp-angled, shortsegment kyphosis (<3 vertebrae involved), the cause may be congenital, traumatic, or infectious. In developing countries, the most frequently encountered types are tuberculosisrelated corpus and disk collapse related to sharp-angled kyphosis (i.e., gibbus). 6 Operative management has been advocated for adolescents with progressive kyphosis greater than 708, for those who have had progression kyphosis despite bracing, for patients with intractable back pain, and for those with an unacceptable cosmetic deformity. 7 In patients with kyphosis, clinically and radiographically successful results can be obtained by surgical treatment. Treatment success is defined as the radiographically confirmed correction of the Cobb angle, and improvements in the sagittal plane balance and patients' clinical appearance. The Scoliosis Research Society 22r (SRS22r) survey, which was used in the present study, is currently the most frequently used survey, and it has been validated in the Turkish language. 8 The clinical evaluation of kyphosis is typically performed in the posterior and lateral views. This is, however, not an accurate way of self-evaluating patients because they cannot see themselves properly from the posterior and lateral views. Furthermore, regarding self-evaluation of the surgical outcomes, the possibility that patients forgot their preoperative appearance after a long follow-up should be considered. We have not found any study in the literature regarding the effects of surgical correction performed exclusively in the sagittal plane on patient satisfaction.
Therefore, in the present study, we tried to establish whether there would be a positive effect of showing patients their pre-and postoperative photographs on postoperative patient satisfaction, specifically in terms of clinical and functional satisfaction.
MATERIALS AND METHODS

Subjects
A total of 72 patients admitted to our hospital, who were diagnosed with kyphosis and received surgical treatment between October 2009 and March 2011, were considered study candidates. Of those, 40 patients (mean age 19.6 yr, mean follow-up 26.4 mo) fulfilled the retrospective inclusion criteria. All included patients had undergone posterior instrumentation with pedicle screws and fusion. Patients excluded from the study had a history of multiple operations, mental disorder, or scoliosis more than 158. Two other patients with sharp kyphosis sustained a rod fracture at the 16th and 18th postoperative months, and they had to undergo rod revision surgery; thus, they were also excluded ( Table 1) .
After the patients and/or their parents provided written informed consent, pre-and postoperative full body photographs of those scheduled for surgical correction of spinal deformities were taken from the anterior, posterior, and lateral views in both the upright and forward bending positions (Figures 1-4) . At the last routine postoperative follow-up, patients were asked to complete the SRS22r and Short Form 36 surveys, and undergo orthoradiography for scoliosis. When patients returned to discuss their radiography results, the same surveys were administered again, but this time we showed patients preoperative clinical photographs of their back before they completed the forms.
For analysis purposes, patients were divided into two groups. Patients in group 1 had sharp kyphosis (18 patients [5 men, 13 women], mean age 20.1 yr), that is, the kyphosis apex had a sharp angle (<3 segments involved), and all of them had undergone pedicle subtraction osteotomy of one level at the apex. Patients in group 2 had Scheuermann kyphosis (20 patients [14 men, 6 women], mean age 19.6 yr), that is, the kyphosis apex had a round angle (!3 segments involved), and all of them had undergone SmithPetersen osteotomy of two or three levels at the apex. Between the two groups, there were no significant differences in terms of the number of patients, age, follow-up period, and Risser score; however, group 1 had more women than group 2; thus, sex was statistically significant between the groups (Table 1) .
Radiographic Measurements and Evaluation
All participants had pure kyphosis, which was confirmed on posteroanterior and lateral radiographs. Cervical lordosis, thoracic kyphosis, lumbar lordosis, the scoliosis angles (by the Cobb method), pelvic tilt, sacral slope, pelvic incidence, coronal balance, and sagittal balance were determined on pre-and postoperative radiographs. To measure the coronal plane balance, the difference between the central sacral vertical line and the line passing through the center of C7 was used. In the sagittal plane, the difference between the line passing through the center of the C7 body and posterior superior angle of the sacrum was measured. Pre-and postoperative radiographs were shown to all patients along with information about the amount of correction and the Cobb angles achieved by surgery.
Photographing Patients' Clinical Appearance
All patients were photographed in the same room 1 day preoperatively. To standardize the lighting of the room, flash lighting with an umbrella was used, which was triggered by the camera's flash. All photographs were taken at the same distance from the patient and by the same photographer. Patients removed all clothes from their upper body, and eight photographs were taken from the anterior, posterior, and bilateral views in both the upright and forward bending positions (Figures 1-4) .
Statistical Analysis
Data were analyzed using statistical software (IBM SPSS Statistics for Windows, version 22.0; IBM Corp., Armonk, NY). Descriptive statistics are presented as a mean, median, and standard deviation. Continuous variables are presented as percentiles, and categorical variables are presented as numbers and percentages. The Mann-Whitney U test was used to compare continuous variables between the groups if the data did not follow a normal distribution. The Wilcoxon test was used to compare nonparametric data when there were two related samples or repeated measurements. Categorical variables were analyzed using x 2 and Fisher exact tests. Statistical significance was established as a P value of 0.05 or less.
RESULTS
All patients underwent corrective fusion surgery using posterior instrumentation with polyaxial pedicle screws. When Cobb angles were compared between the groups, a significant difference was found between the pre-and postoperative values for cervical lordosis and T10-L2 kyphosis. In group 2, there were significant differences between the pre-and postoperative values for cervical lordosis; T1-T12, T2-T5, and T5-T12 kyphosis; and the lumbar lordosis angles.
The SRS22r scores of patients who saw and did not see their clinical body photographs were evaluated separately for each question by subgrouping the domain questions (i.e., pain, self-image, function/activity, mental health, and satisfaction) for each patient group.
In the sharp group, there were statistically significant differences between patients in terms of pain (P ¼ 0.011), self-image (P ¼ 0.001), mental health (P ¼ 0.001), satisfaction (P ¼ 0.035), and the total scores (P ¼ 0.001) before and after seeing their pre-and postoperative photographs. Similarly, in the round group, pain (P ¼ 0.026), self-image (P ¼ 0.003), mental health (P ¼ 0.002), satisfaction (P ¼ 0.005), and the total scores (P ¼ 0.001) were statistically significant different.
In the sharp group, after patients evaluated their photographs, there was a statistically significant change in the scores for the first and second questions but not for the 8th and 11th questions.
For the self-image domain, there were significant differences in the scores for all the questions. For the function domain, there was only a difference in the score for question no. 15 and not for nos. 5, 9, 12, and 18. For the mental health domain, there was a significant difference in scores for question nos. 3, 7, 13, and 20, but not for no. 16 . For the satisfaction domain, there was no difference in scores for question nos. 21 and 22 (Table 2 ).
In the round group, there were statistically significant differences in the scores for question nos. 1, 2, and 8, but not for no. 11, in terms of the pain domain before and after patients self-evaluated their photographs. For the self-image domain, there was a significant difference in scores for question nos. 4, 6, 10, and 19, but not for no. 14. For the function domain, there was only a difference in scores for question no. 18, but not for nos. 5, 9, 12, and 15. For the mental health domain, there was a significant difference in scores for question nos. 3, 7, 13, and 20, but not for no. 16 . For the satisfaction domain, there were significant differences in scores for question nos. 21 and 22.
There were no differences between the groups for any SRS22r domain or total and Short Form 36 scores.
DISCUSSION
The Scheuermann disease causes round kyphosis, and in severe angular kyphosis, fracture-or infection-related spinal destruction or neglected congenital malformations have been reported as the cause. 3, 9 In cases of kyphosis with a Cobb angle of up to 608 to 708, the complaints of patients are mainly a back hump and low back pain, whereas in those with an angle of at least 1208, pathologies in addition to a back hump are found, such as psychological disorders, costopelvic impingement, cardiopulmonary involvement, and paraplegia, which can cause morbidity. 10, 11 The desired outcomes of surgical treatment are to restore the spinal sequence disoriented in the sagittal plane, improve the clinical appearance cosmetically, and relieve neural components subjected to compression. 11, 12 Many studies in the literature have mentioned that kyphosis causes psychosocial and cosmetic problems, especially during the adolescent period; however, no study has investigated the effect of surgically achieved radiographical improvement on patients' satisfaction and psychosocial status. 6,13 -15 In patients with kyphosis, a back hump becomes profoundly prominent in Adam's forward bend test, but it is impossible for patients to clearly see themselves in this position. In addition, patients who have observed their preoperative condition tend to forget about it over time. By reminding patients about their preoperative status using preoperative photographs from a different angle that they had never seen before, we obtained a statistically significant difference in scores of 12 of 22 questions of the SRS22r survey.
We previously conducted a similar survey on patients with adolescent Lenke type 1 scoliosis and obtained a significant difference in scores for three questions between those who self-evaluated their postoperative photographs and those who did not. 16 We followed a different methodology when conducting this similar study, but used the same patients as the control group. In the present study, when we evaluated the scores of the SRS22r questions, we found a statistically significant difference in all the subgroups, except for the function/activity and the total score.
Initially, we assumed that separating patients with a sharp and prominent hump from those with a round hump would create a contrast in patient satisfaction; thus, we performed our analysis by assessing two different groups. According to the results, the sharp or round hump, however, did not cause any difference in patient satisfaction between cases that did and did not see their postoperative photographs.
In patients with sharp kyphosis, there is a need for pedicle subtraction osteotomy to achieve a better correction; by using this technique, we anticipated a greater satisfaction compared with that in patients with round kyphosis in whom only Smith-Petersen osteotomy was performed. The difference in the outcomes was, however, not as great as we had anticipated.
The main limitation of the present study was the lack of pre-and postoperative evaluation of patients' psychological status.
In summary, for patients assessed in the present study, the surgical treatment of kyphosis was uniformly associated with improved quality of life, regardless of the kyphosis type. By showing patients their pre-and postoperative clinical photographs, patient satisfaction may be improved, as measured by SRS22r scores. This method may enable clinicians to improve patients' perception of their self-image postoperatively. 
